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boudary. The principal featuves of this sapnctospheric bomdary layer are
decrcaning plasaa density ond Clow velocity vith dncreaning distance envth
word from the magnctopuse layer, At the onter surface of the boudary layer
is the magnctopause layer, identificd waiely by its wagnetic sigaature, vhidh
typically has a characteristic thickness tint ie much smaller than the beusnd
ary Jayer thickness. The inner surface of the bammdary layer is where mrg-
netosheuth-like plasas flow amd pagnetic unise essentially ccase.  Foumlary
Jayer thickness estinates, assoming a stationary boandary, range frea hun-
dreds to thousinds of hilouelers.

On the basis of the 1M 6 data, Dastwan, of al.? proposc? that the
mapgnctohydrodypanic action of bouneery loyer plissa floving “transa s te Lhe
closud Field lines of the bountary layer is an important smechapi= for the
transly of plo- o, wementum ol caerpy froo the nepgancteshesth te the wogmete
sphore. They shoind that tie syvaten b oaad casp recien field alagnest ceireat .
picht be driven by this pencraiae action of o bntadaay layors This pacioe
would b juplicd by the prescace of direct plassi inflon Feai the magaeto heaih
at al) puinte over the papnctosphere's sunnianl aarface. Such dirvect plasoo,
entry bt boen suppested Tor the epiry lavos in the palad cup regaon oaly by
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analysis. This set inchwde  the seven past rapid crosnings fausd {ron pver
100 IMP 6 crossings of the . gpuctosphere's sunard surfuce.  The bawgr
boundary layer signatures were nev:r found Lo be conpletely absents inoany
crossing incluwling thowe rapid cronnings where the noniic! boundary bayes
thickness wias obverved 1o be s smal? as one or-a fow ien pyroradii.  lLecal
plasea density amd clectron spectra, sarplal overy three secomds, choved
no distinet climpe ot the Eapnctopause leyer in 24 ont of 449 cro-~ieps. Ho-
cver, 4 minute  averages of the data would ofter show alinpt clange: wear
the magnctopause in apreewment with the IF0S results,  Three of the wev o poeot
rapid croszing: also showcd no change ot the agz-topause Jayers,
1M 6 planma evperice ats provide  pond coverass of the doy Dl e
noetojraane layer eacept within « 2L° of the -adeolor point. Froo o 1o
soonle of 76 crocsingn, ve foul' thot peeins? heoppelaes Javer thiche e
criease with incrcaring dictonce froim the aieelny region tarare thea 20 5-n
pyroradii near the dawn-dird merician ( dane. Ro stotisiica)ly sigimifs
correlation has yet been found beivet: bovedavy fayere thickness and betaters,

peonapnei i activity, or jnierplincinry ppoctic ficla (150) parene e

Our bigh tize resolution doeta hen led ne o disrinpnini cve 1egtos
with the follosing crpirivel defipit s
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To check whether the boundary layer is always present, we selected
the sceven most rapid IMM O boundary crossings.  Fipure 3 chows one of the
four rapid crosaings that exhibited a sudden chonge at the magactopause layer.
Even in this cece, a distinet region of magncetoshesth ike planma, based on
both clectron density and spectra, is present carthvard of the magnctopme.e
Jayer, identificd by the magnetic ficld dircction chumpe. This case shous
a larpe apparcut charge separation pear the magnetopavse layer wheie the clee-
tron spectra and densities have dropped to very low values while spin-rnodn-
Juted ragnctoshenth protons continue invards.  In this crossing, Iew encrgy
plisma, above or below thae threshold of the LASL plaswa probe, must he present
Lo maintain approxinate charoe neutrality. Two ether crosninpgs have been ob
scrved with this same spatinl strocture, one on the dusk side and ones on the
dizvn side.  In al) of thexe three rapid crosnsings, showing an wnususl difler-
cnce of plasia populations, the cold, ragnetospheric plisun shows no o sign of
he sing vhile mapnetosheath-lile plasemnr is obuorved within the wagnetepos ¢
Yayor.  his obnervation indicates that heating of magnetonpheric plosis daces
ot provide the source for boundary layer plawaea, In addition, the magnato:
sheath like spectra and placma flov of the boundary layer couhined with the
obscrved vsusl continuity of plasma propertics through the pagnetopmeic layir
indicates thai any mragheiosphioric seirce or any nenlocal source is unlikely,

Analysis of the wspnetice Tield data for this unnesl rapid crossing
of 2/12/74 iundicates that it jx a tancentic] discontinuity vith a near woero
novi il ficld corponent.  The nomel direation, <., the divection of mini-
mim bovariance, is v 417 solar ccliptic lonzite'e which io vithin 5%° of the
dircctico of arrival of ngpnctoshesih protons da the last higl proton peal,
Furihor dnear? th spin apdolated proton oboerveiions are consistent with
ficld alipgast 10 UL

LU Is tanpest 1o the wacictopmme surface. The mogneto-
sheath- 13 o loernne obnerved copcrrrontly probebly come in to preoscrve
charge nectrvality.  Their source vt atwo be relatively local becauae of the
cloce spectral copparison vith the Towal'megnetosheoth olections,

The bouadary Jayver bull planaas Mlow s ofien not field atigned,  We
hive found several boandary layer cronsings vhere the ehoerved plasun flow
velocity haw oo significont crowa-Ticld cospanestis For exomple, the 6716775
crossing shown in Fipure 2 has a sastaindg! boundary layer flow velocity angle
that iv.> 50° mvay frow the Ticld divection, G, Haerendel, of al.™ hove also
reported HEOS croseiaes that show sienilicant cross- field cosponcits of plas-
mt flow in the bouadary layer,

PLAGNA FLOW A107 0 TRE KON MERIDIAN

Recently, G MHaceended, of e’ have suceested that heat comductton
and vave propapation with sobcqoent diceipation aloag the mapnetic Ficld
could cupply the obnorved enceesy ad don mehility of the Tover latitude bouad
ary laver with direet entry livdted to the entry layer.  This source mechanisn
shoald olften Tead to planea o in the noon peridian, equatorvard ol the en-
try layer, that has o snaard o coigpenent. We lave foud enly three dao.
Lated canes of siward corponent {low in the bomadary Jayer aind they vere all
in the cunp region (Foeey entry laver),  In ecach cace the sunward couponent
flov was of shosrt duraticn and nised in vith the predozinoete anti- sumened
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flowing plasma. In all) other IMP 6 boundary layer crossings, sunward cowpoi-
“‘mlt boamdary Jayer pCasma flow has never h wn observed. Even thoueh the L
C plawaa analyzer oaly sampies up to L A5% aboui the celiptic plane, five
near noon meridinn crossipges have been adentified vheve the Tield dircciion
is within the slectrostatic anslyzer aperture.  In a sixth crossiug (Qocated
at -21° Jatitude) the field angle is only 10° out of tic sampling cone which
stil) allous a good sampling of flow dirccltions for magnctosheath: like din-
tributions. Figure 4 shows plasian and magonetic ficld data for wne of 1'w'-c-
crossings near noon, cquiatore: il of the cusp region.  Although this crossing
was recorded in Figurc 1 as hoxing a distinct change near the migpetopausce
layer, only the density chanped significantly (including a tenporary recorvery
further in) while the specira are consistentdy magnotosheath- 1ike thronghont
the boundary ]'-)n. Also, note the basic beundary layer features that are
again exhibited 'n the density, velocity and magnetosheath-1ike plases flow
present on the magnctospheric ficeld lines carthward of ihe wagnetopause fayer.

If 1the boundary layer plaswa in this crossing was supplied via the
entry layer, then we expect (o observe flow dirvected away from the cusp region,
However, we ohserve anti-sunward plasiin Tlow dirccted generally toward the cusp
region. Figure § prescats projected rTlow vectors for @1l siX near noon cioss-
ings that occurred wiil favoralile Tield directiont. The llow vecicrs are pro
jected onto a view of the frout-side magustopause surface.  These projection,
clearly indicate that the observed syatesstic anti-sunwerd flow corresponds to
flow zvay from the subsolar region oxr, parbeps, into the cesp regicn. Coald
the entry layer be suppliced ia part by the subsolatr region boandory laver
vhich is .-l.pp]u(. in turn by plaspa transior through e ragiietopause lay-r?
For increasing distances fron the sub’-‘-u!:"' region, dnt-c! ciliy may beco o less
efficicat elthea h the divergenze of rognctospheric Gield Jines thet are being
stretched back 3nto the magnetotail, cu...-:.u-d with ooy continuad (rensfor pro-
cesses vithin the boundary leyer, would be eapocted 1o lead to the obser ...\J
iucrease in bownlery lay » thicinoss vith incrcasing distance aay from the
subsolar region.

IT the boundary Jayer plasza observed dip any.of the 1D 6 crossirg
wes sunplwu by uny nonlocal source, thein we would not expect (1) the u‘.n;'v-'\.\'u
continuitiy in density ind ¢lectren spuh aoacress the maginetopaune layer, (© )
Ale obuerved systemalic anti-suaward component boundary Tayer [low, or (3) any
crossings with cross-ficld bulk llow components,

SIRDMARY OF OBSERVATIONS

¥e bave nade several observations that directly relate To the netave
of the magnetospheric botalary Jayer.

1. I all IMP G croncings, some magnetosheath - Tike ploser is ob
served cnrtheard of the nagkpetopause laver,  The bounlary fayer eleciren spec:

tra are often indistingaichable from the nearby magnetosheath elect ron spesir.

2. In 2 oout of 40 crossings, no chanpe in depsity or clectron spec
tra is obscrved near the magnetopause Jayer. 1o nost reaaining canes, changes
in the plasma parmceters ocenr prinavily in the boundary layer,

3.0 Qbserved boundary Jayer bulle plasma flow alvays has an anti-sun
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